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Method of switching between video signals in an image switching apparatus 



The invention relates to a method of switching between video signals in an 
image switching apparatus which has a switch for switching between a video signal supplied 
by a camera and a video signal supplied by a recording apparatus, and which has a circuit for 
processing the video signal coming from the recording apparatus. 

Such a method for an image switching apparatus used in surveillance or 
monitoring systems, e.g. in stores, hotels or underground car parks, is known from US-PS 
5,150,212. The image switching apparatus works in two operating modes. The first operating 
mode is a recording mode, the second operating mode is a replay mode. In the recording 
mode, a control unit controls a switch to which the video signals of several cameras are 
connected. Individual images are filtered out from the video signals, given an address and 
recorded. The address identifies the camera. In the second operating mode a signal 
reproduced by the video recorder is detected from the address and delivered as an output to a 
corresponding monitor belonging to the camera. The circuit is of a complicated construction. 

Such a method for an image switching apparatus is also known from WO 
99/49 659. A video recorder is provided with an activation unit by means of which the image 
switching apparatus can be controlled into a first recording mode or a second replay mode. 
Adjustment means within the image switching apparatus set the operating mode to the record 
mode when a camera switching signal is received from the recorder, and to the replay mode 
when an address signal is detected within the video signal coming from the recorder. The 
circuit of the image switching apparatus is of a complicated construction. 

It is an object of the invention, therefore, to provide a method of controlling 
the image switching apparatus which can be easily implemented. 

This object is achieved by means of the characterizing features of claim 1 . 
According to the invention, the processing circuit compares the video signal coming from the 
recorder with the video signal supplied by the camera and then sets an operating mode on the 
basis of the comparison result. The output signal of the recorder is a signal coming from a 
tape in the replay mode. In the recording and stop modes, the signal entering the recorder is 
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looped through to the output of the video recorder. The two signals have a correlation to each 
other. A conclusion can thus be drawn on whether the image switching device should work in 
the replay mode or in the record mode by means of a simple comparison. 

Advantageously, the time difference between the two video signals is 
5 determined in the comparison. If this falls below a preset value, it can be assumed that the 
video signal has been looped through and the record mode is set. The signal entering the 
image switching apparatus from the recorder only has a brief time delay of value less than 
100 ns. If the recorder is in the replay mode, the two signals have no correlation to each 
other. 

1 0 The synchronous pulses within the video signal can be taken into account in 

j the comparison in a simple manner such that a distinction is made between the two operating 

p. 

t modes. 

J Advantageously, the image contents are compared. If during switching of the 

j recorder the synchronous pulses should happen to lie within the time limit, a simple 
1 1 5 comparison of the image contents will help distinguish between the signals. It is to be 
expected that the image received by the camera changes over time. A comparison of the 
current video signal with a recorded signal will then show no correlation between the image 
contents. Thus a conclusion may be drawn as to whether the signals are identical. 

Advantageously, a simple comparison circuit, which compares the signal 
20 output from the camera with the signal supplied by the recorder, forces the switch of the 

image switching apparatus into the replay mode in the case of different signals; it is only in 
the record mode that the switch can be used for switching between cameras. The recording 
apparatus is also referred to below as the video recorder. VCR is the abbreviation for the 
British term Video Cassette Recorder, VTR the for the American term Video Tape Recorder, 
25 both simply referred to as video recorder below. 



For a better understanding of the invention, embodiments will be explained 
below with reference to the drawings, in which: 

Fig. 1 is a block circuit diagram of an image switch-over apparatus with a 
30 monitor, a camera and a video recorder, and 

Fig. 2 is a block circuit diagram of an image switch-over apparatus with a 
monitor, two cameras and two video recorders. 
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Fig. 1 shows an image switch-over apparatus 1 with a processing circuit 2, a 
switch 3, an operating unit 4 and connection terminals 6 to 9. A camera 12 is connected to a 
camera connection terminal 6 by means of a connecting cable 13. A monitor 14 is connected 
to a monitor connection terminal 7 by means of a connecting cable 15. The image switch- 
5 over device 1 and the monitor 14 are assembled into one constructional unit. A video 

recorder 16 is connected to connection terminals 8 and 9 by two connecting cables 17 and 18. 
The connection terminals 8 and 9 can be combined into one connection terminal and the 
cables 17 and 18 combined into one cable. The camera 12 sends a video signal via the 
connecting cables 13 and 18 and the connection terminals 6 and 9 and via an internal 
1 0 connecting cable 1 9 to the switch 3 and the video recorder 1 6. The video signal from the 
tj camera 12 reaches a junction point 21, which acts as distributor, via a switch 20 of the video 
D recorder 16. From the distributor 21 the video signal passes via the connecting cable 17, the 
5 connection terminal 8, and an internal connecting cable 22 within the image switching 
5 apparatus 1 to the switch 3 . The switch 3 can be controlled by an operator via the operating 
Pi 5 unit 4 so that the video signal coming from the camera 1 2 is picked up by line 1 9 or line 22. 
Pi The video signal picked up by the line 22 is time-delayed in relation to the video signal 
W picked up by the line 19, in other words the video signal of the camera 12, is given directly or 
m indirectly to the switch 3 via the switch 20. From the switch 3, the video signal passes via the 
nt connection terminal 7 and the connecting cable 1 5 to the monitor 14. The video signal is 
20 passed from the distributor 21 to an electronic part 23 of the video recorder 16. The 

electronic part 23 stores the video signal on a tape 24. The video tape 24 serves as a storage 
medium. 

The above describes a first operating mode in which the video signals from the 
camera 12 are made available directly or indirectly to the switch 3, and the operator decides 
25 via the operating unit 4 whether an image received by the camera 1 2 becomes visible on the 
monitor 14 immediately or with a delay in time. At the same time the video recorder 16 can 
be in the record or stop mode. This means that the video signal from the camera 12 may or 
may not be a recorded signal. 

The image switching apparatus 1 is then set to a second operating mode if the 
30 switch 20 within the video recorder 16 switches and a video signal is to be output from the 
storage medium 24 via the electronic part 23, an internal connecting line 25 with the switch 
20, the distributor 21 , and the connecting line 176, etc., to the monitor 14. It must be ensured 
here that the switch 3 is switched to the internal line 22. If the switch 3 is switched through 
the internal line 19 and the connection terminal 6 to the camera 12, a malfunction arises. The 
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processing circuit 2 will remedy this. The video signals transferred via lines 19 and 22 are 
compared in the processing circuit 2. If the video signal is looped through at switch 20, the 
same video signal will be present on the lines 19 and 22 with a time difference of less than 
100 ns. The processing circuit 2 compares the signals, establishes a time offset between the 
two signals and checks whether the signals are identical. The processing circuit 2 works as a 
comparison and detection circuit. If a time offset greater than 100 ns and different signals are 
detected, the processing circuit 2 forces the switch 3 into a position which creates a 
connection between the storage medium 24 of the video recorder 16 and the monitor 14. This 
ensures that the image on the monitor 14 comes from the video recorder 16 in the replay 
mode. A malfunction is excluded. A display symbol indicates the status of the image 
switching apparatus 1, i.e. whether the image switching apparatus 1 is operating in the replay 
or the record mode. An item "VCR yes/no" is included in a menu of the image switching 
apparatus 1 as a safety feature for the case in which a non-standard video recorder 16 is used. 
A microprocessor acting as a control unit 26 between the comparison circuit 2 and the switch 
3 controls the functions of the image switching apparatus 1 . 

Fig. 2 shows two cameras 12 and 30 connected via connecting cables 13 and 
31 and connection terminals 6 and 32 to the image switching apparatus 1. For the second 
camera 30, a second video recorder 33 is connected to the image switching apparatus lvia 
two connection terminals 34 and 35 and two connecting cables 36 and 37. The internal 
circuits of the video recorders 16 and 33 are identical. An internal line 38 connects the 
connection terminals 32 and 34 to the switch 3, a further internal line 39 connects the 
connection terminal 35 to the detection circuit 2 and the switch 3. The internal lines between 
the camera 30, the video recorder 33, the switch 3, and the detection circuit 2 run in the same 
way as the lines between the camera 12, the video recorder 16, the switch 3 and the detection 
circuit 2. The detection circuit 2 detects whether one of the two video recorders 16, 33 is 
working in the replay mode and forces the switch 3 into the mode so as to output the 
corresponding signal on the monitor 14. In the recording mode, the switch 3 can assume any 
position such that images from either camera 10, 12 appear on the monitor 14 directly or 
indirectly, i.e. with a time delay. In the replay mode, the switch 3 must assume a position 
such that it is switched through via the line 22 or 39 to the video recorder 16 or 33. A 
recorded image is then replayed, which image is supplied from either the video recorder 16 or 
the video recorder 33. A reference on the monitor can then indicate whether several video 
recorders 16, 33 are simultaneously in the replay mode and which video recorder 16, 33 is 
supplying the current picture to the monitor 14. 
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1 . Image switching apparatus 

2. Processing circuit 

3. Switch 

4. Operating unit 

5. — 

6. Camera connection terminal 

7. Monitor connection terminal 

8. Video recorder connection terminal 

9. Video recorder connection terminal 

10. — 

11. — 

12. Camera 

13. Connecting cable 

14. Monitor 

15. Connecting cable 

16. Video recorder 

1 7. Connecting cable 

18. Connecting cable 

19. Internal connection terminal 

20. Switch 

21. Distributor 

22. Internal line 

23. Electronic part 

24. Tape 

25. Internal line 

26. Control unit 

27. Second camera 

28. Connecting cable 

29. Connection terminal 

30. Second video recorder 

3 1 . Connection terminal 

32. Connection terminal 
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33. Connecting cable 

34. Connecting cable 

35. Internal line 

36. Internal line 
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